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ABSTRACT 
The methodology traditionally employed by strategic 
groups theorists categorizes companies on the basis of 
objective economic variables such as industry supply 
characteristics. Other lines of research have suggested 
that this economic approach is limited, and that a more 
cognitive approach is needed. Strategic groups theory 
proposes one way in which companies may be categorized, 
but it is not clear to what extent mangers categorize 
their competitors. 
This paper is concerned with both the theoretical and 
methodological issues concerning how and if managers 
categorize their competitors. The paper begins with a 
review of the theory and evidence concerning the 
psychological process of categorisation, from the areas 
of cognitive psychology and management science. These 
areas have been dominated by a model that suggests that 
managers categorize their competitors in a simple 
hierarchical manner. Research conducted with managers 
and experts from other fields suggests that expertise is 
generally associated with more complex, context-
dependent mental models. 
The paper reviews methods used to elicit the structure of 
managerial mental models. The hierarchical card sorting 
technique used by Porac and his associates is predicated 
upon the hierarchical theory of mental models. 
Therefore, 	 this technique may be too context 
insensitive. 	 The repertory grid procedure and another 
recently developed card sorting method are shown to be 
suitably flexible to allow context sensitive 
representations of managerial mental models to be 
constructed. However, the statistical operations 
associated with the repertory grid procedure can involve 
a certain amount of researcher interpretation. 
STRATEGIC GROUPS THEORY 
Strategic groups theory implies that organisations within 
an industry may be categorized into groups on the basis 
of similarities in their strategic characteristics (see 
McGee and Thomas, 1986 for a review). It has been found 
that organisations can indeed be categorized on this 
basis (McGee and Thomas, 1986). Strategic groups theory 
indicates one way in which competition within an industry 
may be described. Those organisations that are following 
similar strategies should be in the closest competition. 
However, 	 strategic groups theory is subject to two 
limitations. From a theoretical perspective, it is not 
clear whether managers categorize organisations within 
their industry according to the strategies that they 
follow, or as external observers consider them to follow. 
Indeed, 	 it is not clear to what extent managers 
categorize their competitors, 	 if at all (see below). 
Also, 	 the methodology traditionally used in strategic 
groups analysis has been based on economic indicators 
(McGee and Thomas, 1986). Managers may also use economic 
variables to categorize their competition, but this too 
is unclear. 
In short, it is not clear whether past applications of 
strategic groups theory matches the implicit mental 
models possessed by managers (Thomas and Venkatraman, 
1988). This underlines other lines of research which 
indicate that an economic approach to strategy may be 
limited, and that a more cognitive approach may be 
needed (Porac and Thomas, 1989, Stubbart, 1989, Huff, 
1990). 
It is clear that managers store knowledge about a company 
or product in memory. Decisions made concerning products 
and companies will then be made on the basis of 
information stored in memory (Baddeley, 1983). 
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T h e r e f o r e ,  
	
a n  u s e f u l  a r e a  o f  r e s e a r c h  w o u l d  b e  a n  
i n v e s t i g a t i o n  o f  h o w  m a n a g e r s  r e p r e s e n t  a n d  s t o r e  
k n o w l e d g e  c o n c e r n i n g  t h e  c o m p e t i t i v e  r e l a t i o n s h i p s  
b e t w e e n  c o m p a n i e s  w i t h i n  a  g i v e n  i n d u s t r y .  
P S Y C H O L O G I C A L  
T  
E O R I E S  O F  C O N C E P T  R E P R E S E N T A T I O N  
T h i s  s e c t i o n  i s  o r g a n i s e d  i n  t h e  f o l l o w i n g  m a n n e r :  
G e n e r a l  m o d e l s  o f  m e m o r y  a r e  r e v i e w e d  a n d  m o d e l s  o f  
c o n c e p t  r e p r e s e n t a t i o n  a r e  r e v i e w e d  f i r s t .  T h e s e  m o d e l s  
a r e  c o n t r a s t e d  w i t h  e v i d e n c e  f r o m  r e s e a r c h  c o n d u c t e d  w i t h  
m a n a g e r s .  T o  t h e  e x t e n t  t h a t  m a n a g e r s  m a y  b e  c o n s i d e r e d  
t o  b e  e x p e r t s  w i t h i n  a  g i v e n  f i e l d ,  r e s e a r c h  c o n d u c t e d  
w i t h  e x p e r t s  f r o m  o t h e r  d o m a i n s  i s  a l s o  r e v i e w e d .  
T h e o r i e s  o f  m e m o r y  a n d  c o n c e p t  o r g a n i s a t i o n .  
M e m o r y  c a n  b e  d i v i d e d  i n t o  l o n g  t e r m  a n d  s h o r t  t e r m  
m e m o r y  ( B a d d e l e y ,  1 9 8 3 ) .  S h o r t  t e r m  m e m o r y  p r o c e s s e s  
i n f o r m a t i o n  f o r  s t o r a g e  a n d  r e t r i e v a l  i n  l o n g  t e r m  
m e m o r y .  T h e r e f o r e ,  o n e  f u n c t i o n  o f  s h o r t  t e r m  m e m o r y  i s  
t o  a c c e s s  i n f o r m a t i o n  f o r  d e c i s i o n  m a k i n g  f r o m  l o n g  t e r m  
m e m o r y  ( B a d d e l e y ,  1 9 8 3 ) .  S i n c e  s h o r t  t e r m  m e m o r y  h a s  a  
l i m i t e d  c a p a c i t y  ( M i l l e r ,  1 9 5 6 ) ,  t h e  s t r u c t u r e  o f  l o n g  
t e r m  m e m o r y  w i l l  i n f l u e n c e  w h a t  i n f o r m a t i o n  i s  a c c e s s e d  
a b o u t  a  g i v e n  c o n c e p t .  H e n c e ,  m a n a g e r i a l  d e c i s i o n  m a k i n g  
w i l l  b e  i n f l u e n c e d  b y  t h e  s t r u c t u r e  o f  l o n g  t e r m  m e m o r y .  
I t  i s  g e n e r a l l y  a g r e e d  t h a t  i n f o r m a t i o n  i s  r e p r e s e n t e d  i n  
l o n g  t e r m  m e m o r y  b y  a  s e t  o f  o r g a n i s i n g  p r i n c i p l e s  t h a t  
g r o u p  e v e n t s  a n d  c o n c e p t s  t o g e t h e r  i n  t e r m s  o f  c o n t i g u i t y  
( S c h a n k ,  1 9 8 2 ,  S c h a c t e r ,  1 9 8 9 ) .  T h i s  c o n t i g u i t y  m a y  
r e f e r  t o  t w o  c o n c e p t s  b e i n g  a s s o c i a t e d  b y  t i m e ,  f u n c t i o n  
o r  a t t r i b u t e s  s h a r e d .  T h e s e  o r g a n i s i n g  p r i n c i p l e s  h a v e  
b e e n  l a b e l l e d ,  f o r  i n s t a n c e ,  s c h e m a t a  ( B a r t l e t t ,  1 9 3 2 ) ,  
m e n t a l  m o d e l s  ( J o h n s o n - L a i r d ,  1 9 8 9 )  a n d  s c r i p t s  ( S c h a n k ,  
1 9 8 2 ) .  A c c o r d i n g  t o  t h i s  v i e w ,  a  m a n a g e r  h a s  a  m e n t a l  
m o d e l  f o r  e a c h  o f  t h e  c o m p a n i e s  t h a t  s h e  s e e s  h e r  f i r m  a s  
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being in competition with. Therefore, it is important 
to determine how these different mental models are 
related in memory. 
The most efficient way to represent information about a 
concept or object in memory is in a hierarchy (Charniak 
and McDermott, 1985). 
	 Efficiency is maximized when 
information is represented only once, 
	 therefore 
redundancy of information is eliminated. 
	
Collins and 
Quillian (1969) proposed a model of memory based upon 
this premise. Their model suggests that a person 
represents information in a semantic network, arranged 
in a hierarchy. A semantic network is a network of 
nodes, 	 connected by arcs (Stubbart, 1989). 
	
Nodes 
represent concepts, objects, 	 ideas, 	 adjectives etc., 
whilst arcs represent the association between two nodes. 
The network is arranged such that information about an 
object is abstracted at higher levels in the network. 
For instance, a manager may represent abstract 
information about an industry at a higher level of the 
hierarchy. At lower levels of the hierarchy, more 
specific information about particular companies is 
represented. According to this theory, memory is 
organised by a hierarchical category structure. 
Collins and Quillian's theory suggests that there exist 
necessary and sufficient attributes for an object to 
belong to a particular category. Therefore, category 
membership is either "all or none". This model, along 
with other similar models, may be called the classical 
model (Medin, 1989). 
Smith et al (1974) have criticized Collins and Quillian. 
They suggest that the Collins and Quillian model cannot 
handle those circumstances in which a concept can be a 
member of a category, but not share all the necessary 
defining features of that category. Moreover, they 
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s u g g e s t  t h a t  t h e  s t r u c t u r e  o f  m e m o r y  d o e s  n o t  d e t e r m i n e  
h o w  c o n c e p t s  a r e  r e t r i e v e d  f r o m  m e m o r y ,  b u t  r e t r i e v a l  i s  
b a s e d  u p o n  t h e  s a l i e n c e  o f  t h e  f e a t u r e s  o f  t h e  c o n c e p t  t o  
b e  r e t r i e v e d .  C o n c e p t s  w i t h  s a l i e n t  f e a t u r e s  a r e  t h o u g h t  
t o  b e  a c c e s s e d  f r o m  m e m o r y  m o r e  r e a d i l y .  N e v e r t h e l e s s ,  
a  h i e r a r c h i c a l  n e t w o r k  i s  t h o u g h t  t o  i n f l u e n c e  t h i s  
f e a t u r e  b a s e d  r e t r i e v a l  p r o c e s s  ( C o l l i n s  a n d  L o f t u s ,  
1 9 7 5 ) .  
M e r v i s  a n d  R o s c h  ( 1 9 8 1 )  h a v e  p r o p o s e d  o n e  w a y  i n  w h i c h  
k n o w l e d g e  a b o u t  o b j e c t s  m a y  b e  r e p r e s e n t e d  i n  t h i s  
h i e r a r c h y .  T h e y  s u g g e s t  t h a t  a  d o m a i n  o f  k n o w l e d g e  c a n  
b e  o r g a n i s e d  i n t o  t h r e e  l e v e l s  o f  a  h i e r a r c h y ,  
	 a  
s u p e r o r d i n a t e  l e v e l ,  
	 a  b a s i c  l e v e l  a n d  a  s u b o r d i n a t e  
l e v e l .  I n f o r m a t i o n  a b o u t  t h e  c o n c e p t s  o f  o b j e c t s  w i t h i n  
t h a t  d o m a i n  i s  r e p r e s e n t e d  a t  e a c h  l e v e l  o f  t h e  
h i e r a r c h y .  F o r  i n s t a n c e ,  a l l  g r o c e r y  r e t a i l e r s  m a y  
r e p r e s e n t  t h e  s u p e r o r d i n a t e  l e v e l .  L o c a l  v e r s u s  n a t i o n a l  
g r o c e r y  r e t a i l e r s  m a y  r e p r e s e n t  t w o  b a s i c  l e v e l s ,  a n d  
s p e c i f i c  s t o r e  n a m e s  m a y  r e p r e s e n t  t h e  s u b o r d i n a t e  l e v e l .  
A c c o r d i n g  t o  M e r v i s  a n d  R o s c h ,  o b j e c t s  a r e  c a t e g o r i s e d ,  
a c c o r d i n g  t o  s i m i l a r i t y ,  a t  e a c h  l e v e l  o f  t h e  h i e r a r c h y .  
E a c h  o f  t h e s e  c a t e g o r i e s  i s  a s s u m e d  t o  b e  a s s o c i a t e d  w i t h  
a  s e t  o f  d e s c r i p t o r s  f o r  t h a t  c a t e g o r y  ( c f .  C o l l i n s  a n d  
Q u i l l i a n ,  1 9 6 9 ,  C o l l i n s  a n d  L o f t u s ,  1 9 7 5 ) .  
M e r v i s  a n d  R o s c h  s u g g e s t  t h a t  t h e  b a s i c  l e v e l  i s  
i n t e r m e d i a t e  b e t w e e n  t h e  s u p e r o r d i n a t e  a n d  s u b o r d i n a t e  
l e v e l .  H o w e v e r ,  t h e  b a s i c  l e v e l  i s  t h e  l e v e l  a t  w h i c h  
w i t h  w i t h i n - c a t e g o r y  s i m i l a r i t y  i s  m a x i m i z e d  w i t h  r e s p e c t  
t o  b e t w e e n - c a t e g o r y  s i m i l a r i t y .  F o r  i n s t a n c e ,  m a n y  
l o c a l  g r o c e r y  r e t a i l e r s  h a v e  m u c h  i n  c o m m o n  r e l a t i v e  t o  
n a t i o n a l  g r o c e r y  r e t a i l e r s .  T h u s ,  M e r v i s  a n d  R o s c h  
p r e d i c t  t h a t  i n f o r m a t i o n  f r o m  t h e  b a s i c  l e v e l  s h o u l d  b e  
r e t r i e v e d  m o r e  e a s i l y  t h a n  f r o m  e i t h e r  t h e  s u b o r d i n a t e  o r  
s u p e r o r d i n a t e  c a t e g o r i e s .  H e n c e ,  a c c o r d i n g  t o  M e r v i s  
a n d  R o s c h ,  
	
d e c i s i o n s  m a d e  b y  m a n a g e r s  s h o u l d  b e  m a d e  
m o r e  r e a d i l y  o n  t h e  b a s i s  o f  i n f o r m a t i o n  f r o m  b a s i c  l e v e l  
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categories of competitors, rather than on the basis of 
information concerning the whole industry (superordinate 
level), or individual firms (subordinate level). 
Mervis and Rosch (1981) also suggest that objects are 
categorized according to their overall similarity to a 
prototypical member of that category. Some members of a 
category may be closer to this prototype than others. 
Category members that are similar to the prototype share 
many features of the prototype. Similarity to the 
prototype is assessed by the extent to which the 
prototype and the category member share attributes that 
define the category. Thus, unlike Collins and 
Quillian's classical model, the Mervis and Rosch model 
is probabilistic. 
Mervis and Rosch suggest that objects are categorised 
according to a prototype, which is an ideal example of 
that category. For instance, a category of national 
grocery retailers may have an ideal example based upon 
the features Tesco and Sainsbury have in common. This 
type of theory is called the prototypical view. 
Other theorists have suggested that objects are 
categorised according to the similarity they share with 
an exemplar (see Medin, 1989, for a review). An exemplar 
may defined as a good example of the category. For 
instance, the category of national grocery retailers may 
now be represented by either Tesco or Sainsbury, since 
they are both good examples of this category. This type 
of theory may be called the exemplar view. 
However, both variants (exemplar and prototype) assume 
categorisation takes place on the basis of comparisons 
between some referent typical of the category, and that 
categories are arranged in a hierarchical structure 
(Medin, 1989). 
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T h e  M e r v i s  a n d  R o s c h  t h e o r y  h a s  r e c e i v e d  s o m e  c r i t i c i s m .  
T h e  t h e o r y  m a k e s  n o  s t a t e m e n t s  r e g a r d i n g  i n  w h i c h  w a y s  
c o n t e x t  m a y  a l t e r  h o w  o b j e c t s  a r e  c a t e g o r i s e d  ( M e d i n ,  
1 9 8 9 ) .  A l s o ,  t h e  t h e o r y  d o e s  n o t  d i s t i n g u i s h  b e t w e e n  
t h e  e f f e c t s  o f  d i f f e r i n g  t y p e s  o f  d e s c r i p t o r s  u p o n  
c a t e g o r i s a t i o n  ( B a r r  a n d  C a p l a n ,  1 9 8 5 ,  B a r r  a n d  C a p l a n ,  
1 9 8 7 ,  C a p l a n  a n d  B a r r ,  1 9 9 1 ) .  M o s t  i m p o r t a n t l y ,  i t  i s  
n o t  c l e a r  w h e t h e r  o b j e c t s  " b e l o n g  t o  t h e  s a m e  c a t e g o r y  
b e c a u s e  t h e y  a r e  s i m i l a r  ( o r  w h e t h e r )  t h e y  s e e m  s i m i l a r  
b e c a u s e  t h e y  a r e  i n  t h e  s a m e  c a t e g o r y "  ( M e d i n ,  1 9 8 9 ,  p g  
1 4 7 3 ) .  
N e v e r t h e l e s s ,  t h e  b a s i c  t e n e t s  o f  t h e  t h e o r y  h a v e  b e e n  
s u p p o r t e d  b y  e x p e r i m e n t a l  a n d  a n t h r o p o l o g i c a l  r e s e a r c h  
( M e r v i s  a n d  R o s c h ,  1 9 8 1 ,  D ' A n d r a d e ,  1 9 8 9 ) .  
	 T h e s e  a r e  
t h a t  c o n c e p t s  a n d  o b j e c t s  a r e  c a t e g o r i s e d ,  
	
a n d  t h a t  
t h e s e  c a t e g o r i e s  a r e  a r r a n g e d  i n  a  h i e r a r c h y .  	
M o r e o v e r ,  
t h i s  m o d e l  h a s  b e e n  p r e d o m i n a n t  i n  b o t h  p s y c h o l o g y  a n d  i n  
m a n a g e m e n t  t h e o r y  o v e r  t h e  p a s t  1 0 - 1 5  y e a r s .  T h e r e f o r e ,  
t h e  r e s t  o f  t h i s  p a p e r  w i l l  b e  f o c u s e d  u p o n  t h e  a d e q u a c y  
o f  t h e  m o d e l  f o r  m a n a g e m e n t  r e s e a r c h .  
I n  t h e  f o l l o w i n g  s e c t i o n s ,  t h e  a d e q u a c y  o f  M e r v i s  a n d  
R o s c h ' s  t h e o r y  w i l l  b e  a s s e s s e d  i n  r e g a r d  t o  i t s  
a p p l i c a t i o n  t o  s t r a t e g i c  m a n a g e m e n t  s c i e n c e .  I n s o f a r  
t h a t  t o p  m a n a g e r s  a r e  e x p e r t s  a t  m a k i n g  s t r a t e g i c  
d e c i s i o n s ,  r e s e a r c h  i n t o  e x p e r t  k n o w l e d g e  i s  a l s o  
r e l e v a n t  t o  t h i s  d i s c u s s i o n .  
M a n a g e r s '  m e n t a l  m o d e l s  o f  c o m p e t i t i v e  i n d u s t r y  
s t r u c t u r e s .  
M e r v i s  a n d  R o s c h ' s  t h e o r y  o f  c a t e g o r i s a t i o n  h a s  b e e n  
a d v o c a t e d  f o r  u s e  i n  s t r a t e g i c  m a n a g e m e n t  r e s e a r c h  
( D u t t o n  a n d  J a c k s o n ,  1 9 8 7 ,  P o r a c  a n d  T h o m a s ,  1 9 9 0 ) .  T h e  
p a p e r  w r i t t e n  b y  P o r a c  a n d  T h o m a s  ( 1 9 9 0 )  i s  o f  s p e c i a l  
r e l e v a n c e .  I n  t h e i r  p a p e r ,  P o r a c  a n d  T h o m a s  s t a t e  t h a t  
a n  u n d e r s t a n d i n g  o f  t o p  m a n a g e r s  m e n t a l  m o d e l s  o f  t h e  
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competitive 
	 environment 
	 will 	 enable 	 a 	 fuller 
understanding of strategic responses to competitive 
pressures. 
Basing their arguments on Mervis 
	 and Rosch's 
categorisation theory, Porac and Thomas present a number 
of propositions of how managers organise information 
concerning their competitors. Three of these are 
especially relevant to how managers perceive the 
relationships within competitive industry structures. 
The first of these is that managers make sense of their 
competitive environment by developing cognitive 
hierarchical taxonomies that summarize the similarities 
and differences between competitors. 
Evidence for this proposition has been provided by Porac 
et al (1989) and Hodgkinson and Johnson (1991). Both 
studies found that managers can represent the structure 
of an industry by hierarchical taxonomic categories. 
However, both studies used a methodology that directed 
managers to organise their cognitions in a hierarchical 
manner. Thus the evidence for the proposition may be 
equivocal. 
Moreover, Hodgkinson and Johnson (1991) found that 
managers mental models of the competitive environment may 
be specific to particular contexts. 	 As noted in the 
previous section, 
	 one criticism of Mervis and Rosch's 
theory is that it cannot yet account for changing mental 
models with changing contexts. 
The second proposition that is relevant here suggests 
that managers match an organisation to a category at the 
basic level in the hierarchy of categories (recall that 
the basic level is intermediate between the sub-ordinate 
and super-ordinate categories, Mervis and Rosch, 1981). 
Porac and Thomas (1988) asked managers to spontaneously 
categorise organisations. They found that managers 
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p l a c e d  	
o r g a n i s a t i o n s  	 i n  	
i n t e r m e d i a t e  	
c a t e g o r i e s ,  
p r e v i o u s l y  e l i c i t e d  f r o m  t h e  m a n a g e r s ,  s u g g e s t i n g  t h a t  
m a n a g e r s  c a t e g o r i s e  c o m p e t i t o r s  i n i t i a l l y  a t  t h e  
i n t e r m e d i a t e  b a s i c  l e v e l .  T h i s  r e s u l t  w o u l d  a p p e a r  t o  
s u p p o r t  P o r a c  a n d  T h o m a s '  p r o p o s i t i o n  ( 1 9 9 0 ) .  
T h e  f i n a l  p r o p o s i t i o n  t h a t  i s  r e l e v a n t  h e r e  s u g g e s t s  t h a t  
o r g a n i s a t i o n s  p l a c e d  w i t h i n  a  c a t e g o r y  a r e  p e r c e i v e d  t o  
b e  i n  c l o s e r  c o m p e t i t i o n  w i t h  e a c h  o t h e r  t h a n  o t h e r  
o r g a n i s a t i o n s .  G r i p s u d  a n d  G r o n h a u g  ( 1 9 8 5 )  r e p o r t e d  t h a t  
g r o c e r y  s t o r e  m a n a g e r s  w i t h i n  a  s m a l l  t o w n  p e r c e i v e d  a  
s m a l l  f r a c t i o n  o f  t h e  t o t a l  n u m b e r  o f  g r o c e r y  s t o r e s  a s  
c o m p e t i t o r s .  T h i s  r e s u l t  w o u l d  a l s o  s e e m  t o  s u p p o r t  
P o r a c  a n d  T h o m a s '  p r o p o s i t i o n .  H o w e v e r ,  t h a t  o n l y  a  
s m a l l  f r a c t i o n  p o t e n t i a l  c o m p e t i t o r s  w e r e  l i s t e d  a s  
c o m p e t i t o r s  d o e s  n o t  n e c e s s a r i l y  m e a n  t h a t  c o m p e t i t o r s  
h a v e  b e e n  c a t e g o r i z e d .  
T h e  e v i d e n c e  f r o m  t h e  m a n a g e m e n t  l i t e r a t u r e  i s  e q u i v o c a l  
r e g a r d i n g  t h e  u t i l i t y  o f  M e r v i s  a n d  R o s c h ' s  t h e o r y  o f  
c a t e g o r i s a t i o n .  A l t h o u g h  t h e  p r e d i c t i o n s  m a d e  b y  P o r a c  
a n d  T h o m a s  ( 1 9 9 0 )  b a s e d  u p o n  M e r v i s  a n d  R o s c h  h a v e  b e e n  
s u p p o r t e d  b y  t h e  d a t a ,  m e t h o d o l o g i c a l  a r t i f a c t s  c a n  j u s t  
a s  e a s i l y  a c c o u n t  f o r  m a n y  o f  t h e  r e s u l t s .  M o r e o v e r ,  t h e  
d a t a  p r e s e n t e d  b y  H o d g k i n s o n  a n d  J o h n s o n  ( 1 9 9 1 )  i n d i c a t e  
t h a t  t h e  t h e o r y  i s  n o t  s e n s i t i v e  t o  d i f f e r i n g  c o n t e x t s .  
E x p e r t  k n o w l e d g e .  
M a n a g e r s  m a y  b e  c o n s i d e r e d  e x p e r t s  i n  a  p a r t i c u l a r  d o m a i n  
o f  k n o w l e d g e .  T h e r e f o r e ,  a  r e v i e w  o f  t h e  l i t e r a t u r e  o n  
e x p e r t  k n o w l e d g e  i s  r e l e v a n t  t o  t h i s  d i s c u s s i o n .  
G i l h o o l y  ( 1 9 9 0 )  c o n s i d e r s  t h a t  t h e r e  a r e  f i v e  
m a x i m s  
o f  
e x p e r t  k n o w l e d g e .  T h e s e  a r e ;  e x p e r t s  r e m e m b e r  b e t t e r ;  
e x p e r t s  w o r k  f o r w a r d s  t o  a  p r o b l e m  s o l u t i o n ;  
	 e x p e r t s  
h a v e  s u p e r i o r  u n d e r s t a n d i n g  o f  p r o b l e m s ;  
	
e x p e r t s  a r e  
s u p e r i o r  i n  k n o w l e d g e ,  n o t  b a s i c  c a p a c i t i e s ;  e x p e r t s  
b e c o m e  e x p e r t  t h r o u g h  e x t e n s i v e  p r a c t i c e .  
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Most of these maxims indicate that experts have a memory 
for their domain of expertise that is better organised 
than that of the novice, but also contains richer and 
more complex information (Gilhooly, 1990). 
Three studies are relevant to this discussion, 	 since 
they have tested aspects of Mervis and Rosch's theory of 
categorisation in relation to experts. Gammack (1987), 
in an in-depth study of an amateur train enthusiast, 
found that a hierarchical taxonomy did not represent the 
expert's knowledge of trains as efficiently as a non-
taxonomic category structure, since the hierarchical 
structure contained much redundant information. 
Similarly, Tanaka and Taylor (1991) found that both bird 
and dog experts categorise just as efficiently at both 
the subordinate and basic (intermediate) levels of the 
hierarchy proposed by Mervis and Rosch. Mervis and Rosch 
(1981) stress that categorisation should be more 
efficient at the intermediate basic level. Murphy and 
Wright (1984) found that expert clinical psychologists 
readily described diagnostic categories in terms of 
overlapping attributes, although novices did not. 
Mervis and Rosch's theory would predict that attributes 
should not overlap, since basic level categories 
minimize between-category similarity. 
All these studies suggest that experts categorise at the 
subordinate level of Mervis and Rosch's hierarchy, rather 
than the basic level. 
However, 	 some evidence suggests that experts may have 
more simple mental models than novices. Expert fighter 
pilots may have less complex mental models of their 
aeroplane than novice fighter pilots (Schvaneveldt et al, 
1982). It may be that experts in very complex knowledge 
domains (such as fighter planes) organise their knowledge 
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o n  t h e  b a s i s  o f  s i m p l i f y i n g  h e u r i s t i c s .  T h e s e  h e u r i s t i c s  
a r e  d e r i v e d  b y  e x c l u d i n g  v e r y  u n l i k e l y  a s s o c i a t i o n s .  
T a k e n  t o g e t h e r ,  
	
t h e  r e s u l t s  o f  t h e  s t u d i e s  l i s t e d  
s u g g e s t ,  t h a t  o n  t h e  w h o l e ,  e x p e r t s  d o  n o t  h a v e  
h i e r a r c h i c a l  t a x o n o m i c  m e n t a l  m o d e l s  o f  t h e i r  e x p e r t  
k n o w l e d g e  d o m a i n .  T h e  c o m p l e x i t y  o f  t h e  m e n t a l  m o d e l  m a y  
b e  c o n t i n g e n t  u p o n  t h e  c o m p l e x i t y  o f  t h e  k n o w l e d g e  
d o m a i n .  T h e r e f o r e ,  t h e  r e s e a r c h  r e v i e w e d  i n  t h i s  
s e c t i o n  m a y  i n d i c a t e  t h a t  t h e  c o m p l e x i t y  a n d  s t r u c t u r e  o f  
t h e  m e n t a l  m o d e l s  o f  t h e  e n v i r o n m e n t  t h a t  a r e  h e l d  b y  
m a n a g e r s  m a y  b e  c o n t i n g e n t  u p o n  t h e  n a t u r e  o f  t h e  
k n o w l e d g e  b e i n g  r e p r e s e n t e d .  
P o r a c  a n d  T h o m a s  ( 1 9 8 8 )  d i d  f i n d  e v i d e n c e  s u p p o r t i v e  o f  
M e r v i s  a n d  R o s c h  ( 1 9 8 1 ) .  I t  w i l l  b e  r e c a l l e d  t h a t  t h e i r  
r e s p o n d e n t s  s p o n t a n e o u s l y  c a t e g o r i z e d  t a r g e t  c o m p a n i e s  a t  
t h e  b a s i c  l e v e l  o f  a  d e r i v e d  h i e r a r c h y .  T h e s e  r e s u l t s  
m a y  s u g g e s t  t h a t  e x p e r t  k n o w l e d g e  r e s e a r c h  i s  n o t  
r e l e v a n t  f o r  m a n a g e r i a l  r e s e a r c h ,  a n d  t h a t  M e r v i s  a n d  
R o s c h ' s  t h e o r y  i s  a n  a d e q u a t e  m o d e l  o f  m a n a g e r i a l  
c a t e g o r i s a t i o n  p r o c e s s e s .  R e c a l l  h o w e v e r ,  t h a t  P o r a c  
a n d  T h o m a s  u s e d  a  s a m p l e  o f  g r o c e r y  s t o r e  m a n a g e r s  i n  a  
s m a l l  A m e r i c a n  t o w n .  I t  i s  d o u b t f u l  w h e t h e r  g r o c e r y  
s t o r e  m a n a g e r s  h a v e  a c c e s s  t o  t h e  s a m e  e x p e r t  k n o w l e d g e  
o f  a n  i n d u s t r y  a s ,  f o r  e x a m p l e ,  t h e  c h i e f  e x e c u t i v e  
o f f i c e r  o f  a  l a r g e  p e t r o c h e m i c a l  f i r m .  T h u s ,  t h e  m e n t a l  
m o d e l s  o f  m a n a g e r s  m a y  b e  d e p e n d e n t  u p o n  t h e i r  e x p e r t i s e  
i n  a  g i v e n  i n d u s t r y  o r  m a r k e t .  
T h e  c u r r e n t  s t a t e  o f  c a t e g o r i s a t i o n .  
T h e  e v i d e n c e  p r e s e n t e d  i n  t h i s  p a p e r  h a s  i n d i c a t e d  t h a t  
t h e  m o d e l  o f  c a t e g o r i s a t i o n  p r e s e n t e d  b y  M e r v i s  a n d  R o s c h  
( 1 9 8 1 )  m a y  n o t  b e  w h o l l y  a p p r o p r i a t e  f o r  u n d e r s t a n d i n g  
h o w  m a n a g e r s  c a t e g o r i z e  o r g a n i s a t i o n s  t h a t  a r e  i n  
c o m p e t i t i o n  w i t h  e a c h  o t h e r .  
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Firstly, 	 mental models have been found to be context 
dependent (Hodgkinson and Johnson, 1991). The 
categorisation theory advanced by Mervis and Rosch cannot 
easily incorporate these findings (Medin, 1989). 
Exemplar theory, where instances of a category are 
dependent upon resemblance to a good example of that 
category, rather then an ideal prototype, can deal with 
this context dependency (Medin, 1989). Quite simply, as 
the context changes, so does the best example of that 
category. 
However, there are two problems with exemplar theory. 
Firstly, it is subject to many of the same criticisms as 
prototype theory, since exemplar theory is also based on 
the premise of hierarchical mental models and feature 
matching (Medin, 1989, see above). 
Secondly, the contingencies of the situation may dictate 
which type of categorisation theory is the most 
appropriate model. Cohen and Basu (1987), in an 
analysis of categorisation theory applied to consumer 
behaviour, consider that prototype theory may be more 
appropriate when the consumer has time compare all the 
attributes of the target instance with the prototype, 
and is also motivated to do so. In contrast, Cohen and 
Basu (1987) consider exemplar theory to be more 
appropriate when the consumer is constrained by time and 
complex information. Thus, Cohen and Basu (1987) 
consider the form of categorisation to be context 
dependent. It is not clear whether their arguments are 
relevant to managers. 
A review of the relevant literature on expert knowledge 
has questioned the hierarchical nature of the Mervis and 
Rosch model. The results of studies conducted in this 
field suggest that experts maybe more likely to use 
subordinate level categories to classify objects in their 
field of expertise (Murphy and Wright, 1984, Gammack, 
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1 9 8 7 ,  T a n a k a  a n d  T a y l o r ,  1 9 9 1 ) .  
	
R e s u l t s  a l s o  s u g g e s t  
t h a t  e x p e r t  k n o w l e d g e  d o e s  n o t  n e c e s s a r i l y  i m p l y  m o r e  
c o m p l e x  m e n t a l  m o d e l s  o f  a  d o m a i n ,  e s p e c i a l l y  i f  t h a t  
d o m a i n  i s  v e r y  c o m p l e x  ( S c h v a n e v e l d t  e t  
a l ,  1 9 8 2 ) .  
A c c o r d i n g  t o  t h e s e  r e s u l t s ,  
	
a  h i e r a r c h i c a l  m o d e l  o f  
c a t e g o r i s a t i o n  m a y  b e  a p p r o p r i a t e  f o r  m a n a g e r s  i n  l o c a l  
a n d  s t a b l e  e n v i r o n m e n t s  ( c f .  P o r a c  a n d  T h o m a s ,  1 9 8 8 ) ,  
s i n c e  t h e s e  t y p e s  o f  m a n a g e r s  a r e  n o t  r e q u i r e d  t o  
u n d e r s t a n d  c o m p l e x  i n d u s t r y  s t r u c t u r e s .  H o w e v e r ,  
m a n a g e r s  i n  m o r e  c o m p l e x  a n d  d i v e r s e  i n d u s t r i e s  s h o u l d  
h a v e  m e n t a l  m o d e l s  o f  t h e  i n d u s t r y  s t r u c t u r e  t h a t  a r e  
l e s s  h i e r a r c h i c a l  a n d  m o r e  c o m p l e x .  V e r y  c o m p l e x  
e n v i r o n m e n t s  m a y  e v e n  l e a d  t o  m a n a g e r s  w i t h  s i m p l i f i e d  
m e n t a l  m o d e l s  o f  t h e  c o m p e t i t i v e  r e l a t i o n s  b e t w e e n  
c o m p a n i e s  w i t h i n  a n  i n d u s t r y .  
R e c e n t  d e v e l o p m e n t s  h a v e  s u g g e s t e d  t h a t  c a t e g o r i s a t i o n ,  
i n  p a r t ,  m a y  b e  m a d e  u p o n  t h e  b a s i s  o f  p r e s u m e d  c a u s a l  
r e l a t i o n s  b e t w e e n  o b j e c t s  ( M e d i n ,  1 9 8 9 ) .  T h a t  i s ,  
p e o p l e  c a t e g o r i z e  o n  t h e  b a s i s  o f  t h e i r  k n o w l e d g e  o f  t h e  
w o r l d ,  r a t h e r  t h a n  o r  a s  w e l l ,  a s  m a t c h i n g  f e a t u r e s  t o  
s o m e  r e f e r e n t  v a l u e  r e p r e s e n t e d  i n  m e m o r y  ( L y o n  a n d  
C h a t e r ,  1 9 9 0 ,  V a n d i e r e n d o n c k ,  1 9 9 0 ) .  T h u s ,  a  m a n a g e :  
m a y  p l a c e  t w o  c o m p a n i e s  i n  t h e  s a m e  c a t e g o r y ,  n o t  
b e c a u s e  t h e y  s h a r e  f e a t u r e s  i n  c o m m o n ,  b u t  b e c a u s e  s / h e  
k n o w s  t h a t  t h e s e  c o m p a n i e s  a r e  i n  c l o s e  c o m p e t i t i o n .  
I t  i s  l i k e l y  t h a t  c a t e g o r i s a t i o n  a c t u a l l y  t a k e s  p l a c e  
u p o n  t h e  b a s i s  o f  b o t h  f e a t u r e  m a t c h i n g  a n d  p r e s u m e d  
k n o w l e d g e  a b o u t  t h e  w o r l d  ( M e d i n ,  1 9 8 9 ) .  I t  i s  a l s o  
l i k e l y  t h a t  b o t h  e x e m p l a r s  a n d  p r o t o t y p e s  m a y  b e  
a p p r o p r i a t e  m e n t a l  r e f e r e n t s  i n  d i f f e r i n g  c i r c u m s t a n c e s .  
M o r e o v e r ,  t h e  s t r u c t u r e  o f  m e n t a l  m o d e l s  m a y  a l s o  c h a n g e  
w i t h  c i r c u m s t a n c e s .  
T h u s ,  	
t h e  s t r u c t u r e  a n d  f o r m  o f  m a n a g e r s '  a n d  m e n t a l  
m o d e l s  o f  c o m p e t i t i v e  i n d u s t r y  s t r u c t u r e s  i s  d e p e n d e n t  
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upon a large array of contingencies. It is probable that 
only a few of the very many variables that may affect 
categorisation have been touched upon here, and possibly 
in the literature as a whole. Therefore, it would seem 
that a contextual approach is required to understand 
mental models of competitive industry structures. 
A methodology that makes minimal assumptions concerning 
the structure of mental models is required to supplement 
this theoretical approach. In the following section, 
three methods for representing managers' mental models 
are described. Their adequacy is assessed by the 
assumptions they make about mental models. 
METHODS FOR REPRESENTING MANAGERS' MENTAL MODELS 
Methods for representing the structure of mental models 
have become increasingly popular in a number of research 
areas (eg. Olson and Reuter, 1987), including management 
science (Huff, 1990). These representations have become 
known as cognitive maps (Huff, 1990). 
Two methods have been predominantly used to assess the 
structure of managers' mental models of competitive 
industry structures (Huff, 1990). These are complex 
statistical operations performed with Kelly's repertory 
grid (Kelly, 1955, Fransella and Bannister, 1977, used by 
Reger, 1987 and Walton, 1986) and hierarchical taxonomic 
categorisation techniques (eg. Porac of al, 1989, 
Hodgkinson and Johnson, 1991). 	 In the following 
sections, 	 both of these techniques will be reviewed. 
Another technique, recently developed by ourselves will 
also be reviewed. 
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H i e r a r c h i c a l  t a x o n o m i c  s o r t i n g  t e c h n i q u e s .  
P o r a c  a n d  h i s  c o l l e a g u e s  ( e g .  P o r a c  a n d  T h o m a s ,  1 9 8 7 )  
h a v e  d e v i s e d  a  s e t  o f  i n t e r v i e w  p r o c e d u r e s  b a s e d  u p o n  
M e r v i s  a n d  R o s c h ' s  t h e o r y  o f  c a t e g o r i s a t i o n  ( o u t l i n e d  
a b o v e ) .  V a r i a t i o n s  o f  t h e  t e c h n i q u e  c a n  b e  u s e d  t o  
c o n s t r u c t  i n d i v i d u a l  t a x o n o m i e s ,  o r  t a x o n o m i e s  
r e p r e s e n t i n g  t h e  c o l l e c t i v e  c o g n i t i v e  s t r u c t u r e  o f  t h e  
r e s e a r c h  p a r t i c i p a n t s .  
T h e  t e c h n i q u e  u s e d  f o r  i n d i v i d u a l  t a x o n o m i e s ,  a s k s  t h e  
p a r t i c i p a n t  t o  i d e n t i f y  v a r i o u s  s u b - c a t e g o r i e s  o f  
b u s i n e s s e s  w h i c h  s t e m  f r o m  a  b e g i n n i n g  c a t e g o r y .  
	
T h i s  
b e g i n n i n g  c a t e g o r y ,  k n o w n  a s  t h e  " r o o t  b e g i n n e r " ,  
	
i s  
p r o v i d e d  b y  t h e  r e s e a r c h e r .  F u r t h e r  s u b - c a t e g o r i e s  a r e  
e l i c i t e d  b y  t h e  p a r t i c i p a n t ,  u n t i l  n o  f u r t h e r  m e a n i n g f u l  
s u b - c a t e g o r i e s  c a n  b e  i d e n t i f i e d .  
A g g r e g a t e  m a p s  a r e  a s s e m b l e d  i n  a  s i m i l a r  w a y .  I n  t h i s  
c a s e ,  d i f f e r e n t  i n d i v i d u a l s '  t a x o n o m i e s  a r e  a m a l g a m a t e d  
b y  a n  i n d e p e n d e n t  p a n e l  o f  e x p e r t s .  F u r t h e r  s a m p l e s  o f  
p a r t i c i p a n t s  a r e  t h e n  u s e d  t o  i d e n t i f y  s u b - c a t e g o r i e s .  
A g a i n ,  t h e  p r o c e s s  i s  r e p e a t e d  u n t i l  n o  f u r t h e r  
m e a n i n g f u l  s u b - c a t e g o r i e s  c a n  b e  i d e n t i f i e d .  
O n e  o f  t h e  p r o b l e m s  w i t h  t h e s e  t e c h n i q u e s  i s  t h a t  t h e y  
a s s u m e  t h a t  m e n t a l  m o d e l s  f o l l o w  a  h i e r a r c h i c a l  t a x o n o m i c  
s t r u c t u r e .  H o w e v e r ,  a s  w a s  d i s c u s s e d  a b o v e ,  a  p e r s o n s '  
m e n t a l  m o d e l  d o e s  n o t  n e c e s s a r i l y  f o l l o w  a  h i e r a r c h i c a l  
t a x o n o m i c  s t r u c t u r e .  I n  t h e  c a s e  o f  e x p e r t s ,  m e n t a l  
m o d e l s  m a y  h a v e  a  m u c h  " f l a t t e r "  s t r u c t u r e .  M o r e o v e r ,  
t h e s e  t e c h n i q u e s  c a n  b e  c o n t e x t  i n s e n s i t i v e  a n d  d o  n o t  
e l i c i t  a n y  r e a s o n s  f o r  t h e  w a y  i n  w h i c h  t h e  t a x o n o m i e s  
a r e  d e r i v e d .  
T h e r e f o r e ,  m e t h o d s  t h a t  d o  n o t  a s s u m e  a  g i v e n  s t r u c t u r e  
o f  m e n t a l  m o d e l s  a r e  p e r h a p s  m o r e  s u i t a b l e .  A l s o ,  s u c h  
m e t h o d s  s h o u l d  e l i c i t  r e a s o n s  f o r  w h y  t h e  p a r t i c i p a n t  
P a g e  -  1 6  
represents her knowledge in a given way. 
	 One such 
technique is the repertory grid. 
The repertory grid technique. 
The repertory grid is a flexible technique for eliciting 
a person's mental model of a given domain. Although the 
technique is predicated by Kelly's construct theory 
(1955), it is not necessary to accept the underpining 
theory in order to use the technique (Smith and Stewart, 
1977). Therefore, the technique can be used with no 
assumptions concerning the structure of a person's mental 
model. 
The first stage of the technique involves eliciting the 
concepts, or elements, in the domain of interest. 	 For 
instance, 	 this may involve asking the participant to 
name all the companies within a given industry that she 
believes her firm is competing with. 
The next stage involves eliciting constructs. Constructs 
are the qualities that people use to think about the 
elements. In other words constructs are the descritpors 
of the elements. In order to elicit the constructs, 
the method of triading is most often used. In triading, 
three cards are drawn at random. The respondent is then 
asked to indentify the two companies that are most 
similar. The respondent is then asked to state how these 
two are different from the third. Each of the constructs 
is written down on a card. This process is usually 
continued until constructs are repeated or the respondent 
can give no more constructs. 
The elements and constructs are then arranged into a 
grid. The respondent then rates or ranks each of the 
elements on each particular construct. 
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r e c o r d e d  a n d  w r i t t e n  d o w n .  F r o m  t h e s e  s o u r c e s  o f  d a t a ,  
a  m a p  m a y  b e  c o n s t r u c t e d  t h a t  c o m p o s e s  o f  t h e  w a y  i n  
w h i c h  t h e  c o m p a n i e s  w e r e  a r r a n g e d ,  t o g e t h e r  w i t h  t h e  
d e s c r i p t o r s  u s e d  t o  l a b e l  t h o s e  c o m p a n i e s .  
A l t h o u g h  t h e  f o c u s  o f  t h i s  p a p e r  i s  t o  d e s c r i b e  h o w  t o  
c o n s t r u c t  m a p s  o f  p e o p l e s '  m e n t a l  m o d e l s ,  i t  i s  p o s s i b l e  
t o  g a t h e r  o t h e r  d a t a  f r o m  t h e  v i s u a l  c a r d  s o r t i n g  
t e c h n i q u e .  T h e  c o m p l e x i t y  o f  a  p e r s o n ' s  m e n t a l  m o d e l  m a y  
b e  a s s e s s e d  b y  t h e  n u m b e r  o f  m a p s  s h e  p r o d u c e s ,  t h e  
n u m b e r  d e s c r i p t o r s  s h e  g i v e s  a n d  t h e  a v e r a g e  n u m b e r  o f  
c a t e g o r i e s  p e r  m a p .  S u c h  d a t a  m a y  b e  u s e d  i n  o t h e r  
a n a l y s e s .  
T h u s  t h e  t e c h n i q u e  d e s c r i b e d  a l l o w s  t h e  r e s p o n d e n t  t o  
c a t e g o r i z e  a n d  s u b - c a t e g o r i z e  c o m p a n i e s  i f  t h a t  i s  t h e  
w a y  h e r  m e n t a l  m o d e l  i s  a r r a n g e d .  H o w e v e r ,  t h e  
t e c h n i q u e  d o e s  n o t  f o r c e  h e r  t o  d o  t h i s ,  a n d  d o e s  a l l o w s  
f o r  m a p s  t o  b e  c o n s t r u c t e d  t h a t  d o  n o t  i n v o l v e  
c a t e g o r i e s .  M o r e o v e r ,  t h e  e l i c i t a t i o n  o f  m u l t i p l e  m a p s  
f r o m  t h e  s a m e  r e s p o n d e n t  o v e r c o m e s  c o n t e x t  i n s e n s i t i v i t y .  
F i n a l l y ,  l i k e  t h e  r e p e r t o r y  g r i d  t e c h n i q u e ,  t h e  
t e c h n i q u e  e l i c i t s  r e a s o n s  f o r  t h e  s t r u c t u r e  o f  t h e  m e n t a l  
m o d e l .  
S U M M A R Y  A N D  C O N C L U S I O N S  
T h e  p a p e r  b e g a n  w i t h  a  r e v i e w  o f  t h e  l i t e r a t u r e  c o n c e r n e d  
w i t h  h o w  m a n a g e r s  r e p r e s e n t  i n f o r m a t i o n  c o n c e r n i n g  o t h e r  
c o m p a n i e s .  A l t h o u g h  t h e  d o m i n a n t  m o d e l  i n  b o t h  c o g n i t i v e  
p s y c h o l o g y  a n d  m a n a g e m e n t  s c i e n c e  h a s  b e e n  a  
p r o b a b i l i s t i c  
	
h i e r a r c h i c a l  
	 m o d e l  
	
o f  	
k n o w l e d g e  
r e p r e s e n t a t i o n ,  s p e c i a l  c o n s i d e r a t i o n s  i n d i c a t e  t h a t  
m a n a g e r s  d o  n o t  n e c e s s a r i l y  r e p r e s e n t  k n o w l e d g e  i n  a  
h i e r a r c h y  o f  c o n c e p t s .  E m p i r i c a l  e v i d e n c e  f r o m  s t u d i e s  
w i t h  e x p e r t s  s u g g e s t s  t h a t  n o t  a l l  m a n a g e r s  r e p r e s e n t  
t h e i r  k n o w l e d g e  i n  a  h i e r a r c h y .  
P a g e  -  2 0  
The second section of this paper examined the methods 
that may used to uncover the structure of managerial 
mental models. The taxonomic categorisation technique 
employed by Porac and his associates may be too 
inflexible to construct satisfactory cognitive maps. 
In contrast, 	 the repertory grid is flexible and can 
elicit reasons for the structure of the map. However, 
the map is derived from complex statistical operations on 
the raw data. Thus, a certain amount of researcher 
interpretation is required to construct the map. 
A simple visual card sorting technique, described here, 
may offer an alternative to the repertory grid. Like the 
repertory grid, it elicits reasons for the structure of 
the map. It is also sensitive to differing contexts. 
Unlike the grid, the technique requires the participant 
to categorize and arrange the concepts in the domain 
investigated. 
However, 	 we do not, as yet, 	 recommend the blind 
adoption of this technique. At present, we are engaged 
in research to determine the validity of the technique in 
comparison to the repertory grid by comparing maps 
elicited by both methods. Moreover, studies that use 
more than one method to gather data are far more likely 
to produce robust findings (Cook and Campbell, 1976). 
Therefore, at the moment, we think it is best to use the 
visual card sorting technique in conjunction with the 
repertory grid technique. 
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